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TECHNICAL STANDARD ORDER

Airborne interim stondord micro-
w a v e  londing .syrtem conrertar
equipment-E-93.

(a) .!I pp7icabi7it  y. This technical stand-
ard order prescribes the mininlum perform-
ance standards that airborne interim standard
microwave landing system converter equip-
ment must meet in order to be identified with
the applicable TSO marking. Equipment
that is to be so identified must meet the re-
quirements of the “Federal Aviation ,4dmin-
istration Standard. Airborne Interim Standard
Microwave Landin g &Syct  em Converter Equip-
ment” set forth at the end of this section,

(b) Enuhnmenta7 standards. Radio Tech-
nical Commission for -4eronautics  (RTC4)
Document So. DO-13& titled “Environmental
Conditions and Test Procedures for ,4irbone
Electronic, ‘Electrical Equipment and Instru-
ment s”, dated June 27, 1968, including Change
Smber 2, dated October i9, 1969,  or RTCA
Document So. DO-160,  dated FebruaT 28,
1KL having the same title. must be used to
determine the environmental conditions over
which the equipment has been designed to
operate.

(C) itft&?UJS. In addition to the mark-
ings specified in 8 3i.?(d) ) the equipment must
be marked as follows:

(1) The environmental categories over
which it has been designed to operate, as set
forth in Appendix B of RTCA Document
DO-138  or -4ppendis  ,Q of RTG4 Docu-
ment DO-160  must be permanently md
legibly marked on the equipment. Whem
an en;ironrnental  test procedure is not ap-
plicable and the test is not amductai, mJ

c(iX” must be placed in the space assigned
for that category..

(2) Each separate component of  the
equipment must be permanently and legibly
marked rith at least the name of the manu-
facturer. model or part number, the TSO
number! and the environmental categories
over which it has been tested. Where an
environment al test procedure described in
DO-138  or DO-160  is not applicable to that
component and the test is not conducted7 an
rrXg’ must be placed in the space assigned
for that enviromncntal  categorv.- .
(d) J)afcr 7’4puhmca  ts. In accordance

with E 3T.5. the manufacturer must furnish to
the Chief. Engineering und Manufacturing
Bran+h.  Flight Stanclartl~ Di\- inn (or in the
case of the Western Region. Chief? ,9ir-
craft Engineering Division). gecleral Avia-
tion Administration, in the region in which
the manufacturer is located. one COPY of the
fol1oG-g technical data. except that addi-

, tional copies must be furnished upon request:
i (1) 3Ianufacturer’s  operating instructions

and equipment limitations.
(2) Installat ion proceduxw  with appli-

cable schematic drawings. wiring diagrams,
and specifications. An\- limitations, restric-
tions, or otller conditions pertinent to the
installation Irylst be included.

(3) Manufacturer’s test reports of the
tests conducted to show compliance with
the requirements of this TSO.

(4) Equipment data sheets specifying.
within the prescribed range of environ-



2

TS3C93,  Airborne Interim Standard Micmwmz Ianding Systsm Cbnvwker EQxipsnt

mental conditions, the actual performance
of equipment of that type with respect to
each performance factor prescribed in the
standard. If RTCA Document So. DO-160
is used under paragrqh  (b) of this section,
the data sheets must identify the paraPmph
of DO-160  used to sho~ compliance with
each of the requirements of parqmphs  4.1
throtlgl~  4.10 of the standard set forth at
the end of this section.

(5) A drawing list enumerating all the
drawings and processes that are necessam.
to define the article design.
(e) Data .to be fum6hed with each mmu-

fact2rred  u71it. A copv of the instructions
specified in paragraphs ‘(d) (1) and (d) (2) of
this section must be furnished to each person
receiving for use one or more articles manu-
fact wed under this TSO.

(f) Am@?ability  o f  ’ Docu77747it~.  RTCA
Document SOS. DOA38!  including Change
Swnk 1. and DO-160  are  incorporated
herein in accordance Tit11  5 USC. 552  (a) (1)
and $37.23  of the Federal Aviation Regda-
tions and are available for inspection 8s indi-
cated in Q 37.23. Adtlitionall~,  RTCA Docu-
ment SOS. DO-138 and -IdO-NO  may be
examined at an? F&4&4  Regional Office of tire
Chief, Engineering and Manufacturing Jbanch
(or in the case of the Western Region. the
Chief. Aircraft Engineering Division). RTCA
Dowwent Xos. DO-138  and DO-160  ma7;  also
be obtained from the RTCA ,Cecretariat,‘Suite
655, Eli H Street. S.W.,  Washington, D.C.
2tlOO6,  at acost of $16.00  per copy for DO-138

. and $20.00  per copy for DO-160.)
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CFEDERAL AYL4TIOS  ADMISISI-RXI’IOS STASDARD

AIRBORSE ISTERIM STASDARD  MICROKKE LASDISG
SYSTEM  COS\‘ERTER EQUIPNEST

1.0 Purpose. l This standard cotitains  kni-
tmm performance Rntl test requirements for
Airborne Interim Standard Microwave Land-
ing System Converter Equipment (Converter
equipment).

2.0 General Standards.

2.1 01” Wio)i~ of Con troh. The operation
of controls intended for use during flight
must not. in any ~~~~~~ible combination or se-
quence. result in 3 condition wlwe pre*nce
or continuntion  wo111d  be detrimental to the
proper  functionin g of the equipment.

2.12 A we8wW2y  0 f Coat r-ok Controls not.
intended for in-flight adjustment iwst Ix lo-
cated so 85 not t 0 1~ readily accessWe to flight
personnel.

5.2 CO?lt*eruio~i  f3ai,7. Input signals of not
more than -34 dbnl f o r  localizer ant1 -43
dbm for elide slope must produce outputs of
at least -23 dbm for lwalizer and -17 dbm
for glide slope. This standard rrlust be met
over the frequency range for which the equip-
ment is designed.

3.3 cCjW?‘iOU-9  Respowe. SpUriOUS IMpOnseS
in the outputs must not esceed the values in
the following table when input S@IUL~S of -H
dbm f o r  localizer ad -43 dbm f o r  g l i d e
slope are applied throughout the frequency
bands specified.

Fteque~wy Band Respm~ Limit  R&tire
( Megahmz ) to Center Respow (db)

0.094 599.99 -60
46004899.99 ”-40
490c,199&.99 -30
499wm9.99* Ir-3a
5~*-KL5~98.99 -40
529940,000 -60

3.3 S t a b i l i t y . Tile frequency of the output
must be with -c5 kHz of the assigned VHF
loealizer ‘1.HF glide slope frequencies when
assiped krovwe frequencies are applied
throughout the frequency range for which the.
equil3went is designed.

3.5 I72 tt ~8)wXi2iJQf  iOh. When equal  level
two-tone te$t signals witllis the bands XJOO
MHz t o  5030 MHz f o r  localizer a n d  5220
!UHz to 3250 MHz fo1-  glide slope are applied
at input signal levels of -34 dbm for localizer
and -43 dbm for glide slope. intem~odulation
products must be dovn at least 30 db from
the desirec? output signals.

3.6 Antenna Ejfiriewy. .

(a) Over the frequency band fmnl XKIO
MHz to 3250  MHz. the hcsimd  component
of the radiated signal in the forward dimc-
tion must be at least +8.5 db when com-
pared to an isotropi&ource.

(2) At anv frequency from 5000  MHz
to 5350 MHz: the desk> component of the
radiated signal must not be less than 0 db
when cowpared  to an isotropic source a
vim point in the principal harizontal  plum
f&n 60 degrees lefi to 60 de=grws right oT)



[directly forwrrd of th43  8laIm nor h3s
than 5.5 db above an i~~~pic EKNRS at any
point in the principal elevation plan from
17.5 degrees below- to 17.5 degrees above
directly forward of the antenna.

a.7 A- Poztd&ath% over t h e  fm-
quency range  from 5000 MHz to 5250  MHZ,
the reception of signals with horizontal (H
plane) polariwrtion from the forward dim-
tion with respect to the antenna must be at
least 20 db below the option of signals with
&e vertical (E pltie) polarization from the
s8m0 diction.

3.8 Voltage Standing Wave Ratio (An-
ten+ The voltage standing wave ratio on
the transmission line connecting the antenna
and a signal source may not exceed a value
of 2.2:l over the frequency rsnge from 5000
MHz to 5250 MHz.

3.9 Voltage Standing Wuve Ratio (Con-
verter Znput). The voltage standing wave
ratio on the transmission line connecting the
miver and a signal source may not exceed
a value of 2&l ov0r th0 ~uency range for
which the equipment is designed.

4. Minimum Performsnce Requimments  Un-
der Environmental Conditions. The equip-
ment must be tested to show compliance with
the following minimum performsnce  quire-
ments under environmental conditions.

unkss otherwise specified in this standard,
t h e  mmrement procedux~  applicable  t o  a
determinstion  of the performance of the
equipment under the environmental  conditions
epecifbd are those mt forth in either BTCA
D o c u m e n t  Do-188  titled %whlrIIti
Conditions and Test Procedure  for Elec-
@unic/EIectrical  Equipment and InstrumenW
d8bd June 27,1068, including Change Num-
b e t .  2, dated  Ocbber  29, 1969,  o r  RTCA
Document No. 160 dated February 28, 1075,
hwing the same title. Performan  testing
my be done following or mries  of environ-
madal trposunss.  However, the order of
tea must be in mcordance  with pmph
Ut of Document Ncs Do-1IB  or rxrleo.

C l  Teenpmtum+AZtib&.
(a) LoIb rm~.

(1) When the equipment is subjected  to
this environment, the zxy.irem~t~ of F-
grrphs  3.1, 83, md 8.4 o f  thin e
mustbemc9L  AllmeCbuhld6&mtrlt
perform their intended functioned

(2) After subjection to t&s environment,
the Fequirements of paragraph 8.8 of tfiiR
standard must be met.
(b) Eigh Tempemtwe.

(1) When operated at the High Short-
time Operating Tempenrture,  the equipment
must operate both electrically md me&n- -
ically.

(2) When the equipment is axpa& to
the High Operating Temperat- t& re-
quimments  of paragraphs 3.1, 3.2, and 8.4
of this standard must be met,

(3) After the equipment is subjecM to
the environments speci6ed  in subpaFlrgnphs
(1) and (2) of this paragraph, the xyuirey
meats of paragraph 3.8 of this ~darc:
must be met,

-(c) Altitude. - ’ ’
(1) When the equipment is subjected to

this environment, the quirements of pus-
graphs 3.1, 3.2 and 3.4 of this tidard
must be met.

(2) After subjection to this ~~~IWUW&
the requirements  of pawph 8.8 of thin
standard must be met.

4;2 Humidity. After mbjection to the ha-
midity envimnment  md- ’

(a) Within 15 minutae  aftar the Gube  pri-
mrrypoweris~plie&t&ooirsdbplsr;lry
notbemomtkn26db;urd

(b) Within4houxstromtJmtime~
power is applied, the requirement8 of para-
grsphs  3.1, 8.2, and 8.4 of thk IUUI& maa
be met,

4.3 Stock. L. iz-- ,
(a) Following the ~pplicltioin of L-G&

amtional shocks, t h e  raquiremeats  o f  psi-y
grrphs 3.1, 3.2, and 3.4 of this straduld  4’
b-1

.
.
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C(b)  The equipment mti runah in its
mounting, and no part of tba quipmat or
its mounting may became detached and fm
of the shock test table or the equipment under
test during or following the application of the
crash safety shocks  Pawph 2.3 of this
standard  does not apply to the crash safety
shock environment.

‘4.4 vibratimr

(a) m%en the equipment is subjected to
this environment the requirements of pars-
graph 3.2 of this standard must be met.

(b) After subjection to this environment,
the requirements of paragraphs 8.1, 3.2, 3.4,
and 3.8 of this standard must be met.

4.5 Tempetature  Vu&&cm. When subjected
to this environment-

(a) The noise figure may not be more than
26 db;

(b) The requirements of paragraph 3.2 of
this standard must be met; and

(c) The stability requimrnent of paragraph
3.4 of this standard must be met within ~~2.5
kH2 (7.5 &Hz total).

4.6 EJectrid input Va7idm.  When sub-
j&d to this environment, the requirements
of parsgraphs 3.1, 3.2, and 3.4 of this stand-
ard must be met.

4.7 Lou, Voltage.
(a) AC and DC Equipment. Wbem the

prirnwy power voltages of DC operrtsd  equip-
ment is 60% of the design vokage~,  and when
that of AC operated equipment is sCrjfi% of
the &ign voltages, the equipment must op-
ark both mechanically and electrically, the
rsquillements  of paragraph 3.1 of this s@ndsrd
must be met within 3 db, and the signal out-
put  sxquirements  of  prwph  3.2 of  this
~dardmustbemetwithin8db.

(b) DO Egdpwwk
(1) DC operated equipment must meet

the requirements of mrrgrrphs  8.1, I#.%, uad
a.4 0f this st8ndrrd  within 9 minptsls  8ft8t
the primq  power voltage8  um rettlmed  to
the design~voltages  after operating az #)96
of tbe design vokages  for at W 10 mitt-
ut4m

(2) The Feduction of the primary payer
voltages of DC operated equipment fr0m -
50% of design voltages to tero volts may
not produce fire or smoke. Pamph 2.8
of this standard does not apply after tl~
exposure to zero volta

4.0 Conducted Voltage Tmn8ientr.

(a) DC EquipnwnLg
(1) Znmnitterrt  Tnzdentu. Following

the application of the intermittent tnn-
sients, the requirements of pangrrphs  8.1,
8.2, and 3.4 of this standard must be II&

(2) Repetive Trawien tu. WGle the SW
petitive transients are being applied, the
requirements of paragraph 3.1 of thin tid-
ardmustbemet,
(b) AC Epuippment.  While the tzsnsients

are being rpplied,  the requi~ments of pu\
graph 3.1 of this standard must be m&

4.9 Radio-Frcqwwy  Swceptibility. W h e n
eubjected  to this environment,  the quir+
ments of pIrrgrrph  8.1 of this &and& mprl
be ItMk

4.10 Em&&cm of Spuku Rut% ?Qqwwy
Entrgy. The levels of conducted and n&tad
spurious radio frequency energy u&ted  by
the equipment may no& exruurA  tboee levels
specSed  in Appendix A to RTCb Documaat
No.  Do-188  or pangtrph  21 of  Daunamt
wa m-140.)


